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(54) METHOD FOR GENERATING SEARCH INDEX AND SERVER UTILIZING THE SAME

(57) A method for generating a search index, appli-
cable for a database system having a first database
(1100; 3300) and a second database (1200; 3400), in-
cludes the follow steps: receiving an access instruction
corresponding to a first document, analyzing the first doc-
ument to obtain a plurality of key character strings, writing
the first document into the first database (1100; 3300) or

the second database (1200; 3400) based on the access
instruction and generating address information corre-
sponding to the first document accordingly, and gener-
ating a search index corresponding to the first document
based on the address information and the key character
strings.
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Description

[0001] This European Patent application claims priority
on Patent Application No. TW 105123067 filed in Taiwan,
R.O.C. on July 21, 2016, the entire contents of which are
hereby incorporated by reference.

TECHNICAL FIELD OF THE INVENTION

[0002] The disclosure relates to a method for generat-
ing a search index and a server utilizing the same, and
particularly to a distributed database and method for gen-
erating a search index thereof.

BACKGROUND OF THE INVENTION

[0003] Cloud storage device or service is applied in the
daily life more and more broadly. For example, Google
Drive® and Dropbox® are both often-used cloud storage
devices/services. Nowadays, one usually uploads digital
documents such as text file, Microsoft document file, port-
able document format, etc. to his/her own cloud storage
device.
[0004] However, as the occupied storage space is get-
ting larger and larger, people tend to use more than one
cloud storage device or service. It leads to a problem that
when a user has many cloud storage devices, the user
not necessarily saves the documents to a corresponding
cloud storage device according to the category of each
document. Hence, the user needs to pay much effort to
search in each cloud storage device when he or she
wants to find a document with a specific keyword from a
plurality of cloud storage devices.

SUMMARY OF THE INVENTION

[0005] It is an object of the present invention to provide
a method for generating a search index which allows find-
ing a document with specific keyword from a plurality of
cloud storage devices. It is another object to provide a
server which is enabled to carry out such a method. It is
a further object of the invention to provide a search da-
tabase which can be used with the method.
[0006] The object directed to the method is achieved
by a method with the features of claim 1.
[0007] A method for generating a search index accord-
ing to one embodiment of the disclosure is applicable for
a database system having a first database and a second
database. The method includes the steps of: receiving
an access instruction corresponding to a first document,
analyzing the first document to obtain a plurality of first
key character strings corresponding to the first docu-
ment, writing the first document into the first database or
the second database according to the access instruction
and generating a first address information corresponding
to the first document, and generating a first search index
corresponding to the first document with the first address
information and the plurality of first key character strings.

[0008] Further preferred and advantageous features
of the method according to the invention are claimed in
subclaims 2 to 4.
[0009] In a preferred embodiment of the method the
step of analyzing the first document to obtain a plurality
of first key character strings corresponding to the first
document comprises the steps:

- when the first document is a text file, capturing con-
tents of the text file to obtain the plurality of first key
character strings; and

- when the first document is not the text file, performing
an image recognition to the first document to gener-
ate the contents of the first document and to obtain
the plurality of first key character strings accordingly.

[0010] Preferably the image recognition is Pattern
Recognition.
[0011] Another advantageous embodiment of the in-
ventive method comprises the steps of receiving a writing
information corresponding to a second document from
the first database; capturing the second document from
the first database according to the writing information;
analyzing the second document to obtain a plurality of
second key character strings corresponding to the sec-
ond document; generating a second address information
corresponding to the second document according to the
writing information; and generating a second search in-
dex corresponding to the second document according to
the second address information and the plurality of sec-
ond key character strings.
[0012] The object directed to the server is achieved by
a server with the features of claim 5.
[0013] A server according to one embodiment of the
disclosure is applicable for communicating with a first
database and a second database. The server includes
a processor and an access controller. The processor is
configured for analyzing a first document to obtain a plu-
rality of first key character strings corresponding to the
first document when the processor receives an access
instruction corresponding to the first document. The ac-
cess controller communicates with the processor, the first
database and the second database, and is configured
for writing the first document to the first database or the
second database according to the access instruction,
and for generating first address information correspond-
ing to the first document. The processor further generates
a first search index corresponding to the first document
with the first address information and the plurality of first
key character strings.
[0014] Further preferred and advantageous features
of the server according to the invention are claimed in
subclaims 6 to 9.
[0015] Preferably the server comprises an image cap-
turing device communicating with the processor and
used for capturing an image of a paper document to gen-
erate the first document.
[0016] It is also advantageous when the processor of
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the server further determines whether the first document
is a text file, and when the first document is not the text
file, when the processor performs an image recognition
process on the first document to generate the text file of
the first document, and when the processor captures con-
tents of the text file of the first document to obtain the
plurality of first key character strings, and if the first doc-
ument is the text file, when the processor captures the
contents of the first document to obtain the plurality of
first key character strings.
[0017] In a preferred embodiment, the processor per-
forms the image recognition process of an Optical Char-
acter Recognition on the first document.
[0018] In another preferred embodiment of the server,
wherein when the first database sends a writing informa-
tion corresponding to a second document to the server,
the processor determines whether the second document
is written into the first database by the processor, and
when the second document is not written by the proces-
sor, the processor captures the second document from
the first database via the access controller, and the proc-
essor analyzes the second document to obtain a plurality
of second key character strings corresponding to the sec-
ond document, and the processor further generates a
second address information according to the writing in-
formation and generates a second search index corre-
sponding to the second document according to the sec-
ond address information and the plurality of second key
character strings.
[0019] The object directed to the search database is
achieved by a search database with the features of claim
10.
[0020] The search database according to the invention
comprises a non-volatile storage medium for storing a
first search index corresponding to a first document,
wherein the first search index comprises at least one key
character string corresponding to the first document and
a first address corresponding to a first database where
the first document is stored and wherein the first database
is different from the search database.
[0021] A further preferred and advantageous feature
of the search database according to the invention is
claimed in subclaim 11.
[0022] Preferably, in the search database the non-vol-
atile storage medium is further used for storing a first file
arrangement table corresponding to the first database.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The present invention will become more fully
understood from the detailed description given herein-
below and the accompanying drawings which are given
by way of illustration only and thus are not limitative of
the present invention and wherein:

FIG. 1 is a block diagram of a database system ac-
cording to one embodiment of the disclosure;

FIG. 2A illustrates a flow of a method for generating
a search index according to one embodiment
of the disclosure;

FIG. 2B illustrates a flow of step S220 according to
one embodiment of the disclosure; and

FIG.3 shows the architecture of a database system
according to another embodiment of the dis-
closure.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS OF THE INVENTION

[0024] In the following detailed description, for purpos-
es of explanation, numerous specific details are set forth
in order to provide a thorough understanding of the dis-
closed embodiments. It will be apparent, however, that
one or more embodiments may be practiced without
these specific details. In other instances, well-known
structures and devices are schematically shown in order
to simplify the drawing.
[0025] Please refer to FIG. 1, which is a block diagram
of a database system according to one embodiment of
the disclosure. As shown in FIG. 1, the database system
1000 in the embodiment includes a first database 1100,
a second database 1200, and a server 1300. The server
1300 communicates with both of the first database 1100
and the second database 1200. Practically, the term
"communicate with" means that there may be data trans-
mitted/received between the server 1300 and the first
database 1100 and/or the second database 1200.
[0026] The server 1300 includes a processor 1310, an
access controller 1320 and a search database 1330. The
access controller 1320 is electrically connected to the
processor 1310. Further, the access controller 1320 com-
municates with the first database 1100 and the second
database 1200. The processor 1310 accesses the first
database 1100 and/or the second database 1200 via the
access controller 1320. The search database 1330 com-
municates with the processor 1310.
[0027] The aforementioned database may be a non-
volatile storage device such as a physical hard disk, a
disk array, a tape, a flash storage medium, etc. The afore-
mentioned processor may be a central processing unit,
a micro control unit, an advanced RISC machine (ARM),
or other circuit having ability of signal processing, logic
operation, and controlling electronic device.
[0028] In one embodiment, when the user wants to
save a first document in the first database 1100, the first
document is sent to the server 1300 first, and the access
instruction indicates that the first document is to be saved
in the first database 1100. Hence, before the processor
1310 writes the first document into the first database 1100
via the access controller 1320, the processor 1310 is
capable of analyzing the first document to obtain the key
character strings of the first document. In one embodi-
ment, the key character strings include the file name of
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the first document.
[0029] Practically, the processor 1310 determines
whether the first document is a text file. When the first
document is not a text file, the processor 1310 performs
an image recognition process on the first document to
generate a text file of the first document, and captures
the contents of the text file to obtain one or more first key
character strings corresponding to the first document.
[0030] In the process determining whether the first doc-
ument is a text file, in one embodiment, the processor
1310 determines directly based on the filename exten-
sion. More explicitly, when the filename extension of the
first document is such as .doc, .xls, .ppt, .txt, etc., the first
document is determined being a text file. When the filena-
me extension of the first document is such as .pdf, .tif,
.tiff, etc., the first document is determined not being a
text file. When the processor 1310 needs to perform the
image recognition process on the first document, the
processor 1310 performs the Optical Character Recog-
nition (OCR) on the first document to generate the text
file thereof.
[0031] Then the processor 1310 stores the first docu-
ment to the first database 1100 according to the access
instruction, and the search index corresponding to the
first document is stored in the search database 1330 of
the server 1300. The search index includes the key char-
acter strings of the first document and the first address
recording where the first document is stored. In this em-
bodiment, the first address refers to the first database
1100. In some embodiments, the search index further
includes the filename of the first document. In other em-
bodiments, when the first document is not a text file, the
text file corresponding to the first document by image
recognition process may be part of the search index of
the first document. In other words, the text file of the first
document may be the backup file of the first document,
so the user may check whether the first document is the
needed document when the user is searching files.
[0032] In certain conditions, the first database 1100 is
not receiving the file from the server 1300. Explicitly, the
user directly stores a second document into the first da-
tabase 1100 not via the server 1300. Hence, the server
1300 cannot build the search index corresponding to the
second document. To solve this problem, the disclosure
provides the following method.
[0033] In one embodiment, when the first database
1100 stores the second document, the first database
1100 informs the server 1300 with the writing information
of the second document. When the server 1300 receives
the writing information corresponding to the second doc-
ument, the server 1300 captures the second document
from the first database 1100 and performs the aforemen-
tioned flow for building the search index so as to build
the second search index corresponding to the second
document.
[0034] In another embodiment, the first database 1100
would not initiatively send the writing information of the
second document to the server 1300. Then, the server

1300 periodically or casually checks the file arrangement
table or file allocation table (FAT) of the first database
1100. For example, every time when the server 1300
writes a document to the first database 1100, the sever
1300 requests for the file arrangement table of the first
database 1100. Hence, the processor 1310 may com-
pare the current obtained file arrangement table of the
first database 1100 with the previous obtained file ar-
rangement table of the first database 1100. If the two file
arrangement tables do not match with each other, the
processor 1310 processes according to the current file
arrangement table.
[0035] For example, if the current file arrangement ta-
ble of the first database 1100 indicates that a third doc-
ument is stored in the first database 1100, and the re-
corded file arrangement table of the first database 1100
does not have the record of the third document, the proc-
essor 1310 captures the third document from the first
database 1100 and generates a third search index cor-
responding to the third document and refresh the record-
ed file arrangement table at the same time. If the recorded
file arrangement table of the first database 1100 indicates
that a fourth document is stored in the first database 1100
and the current file arrangement table of the first data-
base 1100 does not include the data corresponding to
the fourth document, the processor 1310 deletes the
fourth search index corresponding to the fourth document
from the search database 1330 and refreshes the record-
ed file arrangement table.
[0036] Therefore, please refer to FIG. 2A, which illus-
trates a flow of a method for generating a search index
according to one embodiment of the disclosure. As
shown in FIG. 2A, the method for generating a search
index according to one embodiment of the disclosure in-
cludes the following steps: In step S210, an access in-
struction corresponding to the first document is received.
In step S220, a plurality of first key character strings cor-
responding to the first document are obtained by analyz-
ing the first document. In step S230, the first document
is written into the first database or the second database
according to the access instruction, and a first address
information corresponding to the first document is gen-
erated. In step S240, a first search index corresponding
to the first document is generated according to the first
address information and the first key character strings.
[0037] Further, please refer to FIG. 2B, which illus-
trates a flow of step S220 according to one embodiment
of the disclosure. As shown in FIG. 2B, step S220 in-
cludes the sub-steps as following: step S221, it is deter-
mined whether the first document is a text file. When the
first document is a text file, the step S223 is performed
to capture the content of the text file to obtain one or more
first key character strings. Otherwise, the step S225 is
performed to perform an image recognition process on
the first document to generate the text content of the first
document. After the step S225 is performed, it goes back
to the step S223. The flow goes to step S220 after the
step S223 is performed.
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[0038] When the user wants to search a specific doc-
ument, the user may connect the server 1300 and search
the specific keywords on the server 1300. The file name
and access address, such as the first database 1100 or
the second database 1200, of the documents with the
specific keywords may be obtained from the search da-
tabase 1330. Hence, the user needs not search the spe-
cific file database by database.
[0039] Please refer to FIG. 3, which is an architecture
of a database system according to another embodiment
of the disclosure. As shown in FIG. 3, the user may ac-
cess the server 3200 via the terminal device 3100, and
the architecture of the server 3200 is the same as the
server 1300 in FIG. 1. The server 3200 records the first
access key of the user to the first database 3300, the
second access key of the user to the second database
3400, and the third access key of the user to the third
database 3500. Each of the access keys, for example,
includes the user identity and the password of the user,
and the three access keys may be the same or different
from each other. Hence, whether the user accesses the
server 3200 or not, the server 3200 may access each of
the databases periodically or from time to time. For ex-
ample, when the server 3200 accesses the first database
3300, the server 3200 asks the first database 3300 for
its file arrangement table. The server 3200 further checks
the recorded file arrangement table in the server 3200
according to the file arrangement table of the first data-
base 3300 so as to determine whether the files stored in
the first database 3300 are the same as the record in the
server 3200. Then, the recorded file arrangement table
is refreshed accordingly, and the method is described
above. In the embodiment, the server 3200 accesses
each of the databases via the internet.
[0040] As above, when the document is stored into the
database by the server, the information of the target da-
tabase is taken as part of the search index of the docu-
ment, so the user may quickly get which database the
document with the specific keywords is stored in via the
server. Additionally, the server may refresh the file ar-
rangement table corresponding to the database period-
ically or from time to time so as to selectively refresh the
search index.

Claims

1. A method for generating a search index, applicable
for a database system having a first database (1100)
and a second database (1200), wherein the method
comprises:

- receiving an access instruction corresponding
to a first document;
- analyzing the first document to obtain a plurality
of first key character strings corresponding to
the first document;
- storing the first document into the first database

(1100) or/and the second database (1200) ac-
cording to the access instruction and generating
a first address information corresponding to the
first document; and
- generating a first search index corresponding
to the first document according to the first ad-
dress information and the plurality of first key
character strings.

2. The method according to claim 1, wherein the step
of analyzing the first document to obtain a plurality
of first key character strings corresponding to the
first document comprises:

- when the first document is a text file, capturing
contents of the text file to obtain the plurality of
first key character strings; and
- when the first document is not the text file, per-
forming an image recognition to the first docu-
ment to generate the contents of the first docu-
ment and to obtain the plurality of first key char-
acter strings accordingly.

3. The method according to claim 2, wherein the image
recognition is Pattern Recognition.

4. The method according to claim 1, further comprising:

- receiving a writing information corresponding
to a second document from the first database
(1100);
- capturing the second document from the first
database (1100) according to the writing infor-
mation;
- analyzing the second document to obtain a plu-
rality of second key character strings corre-
sponding to the second document;
- generating a second address information cor-
responding to the second document according
to the writing information; and
- generating a second search index correspond-
ing to the second document according to the
second address information and the plurality of
second key character strings.

5. A server applicable for communicating with a first
database (1100; 3300) and a second database
(1200; 3400), wherein the server (1300; 3200) com-
prises:

- a processor (1310) configured for analyzing a
first document to obtain a plurality of first key
character strings corresponding to the first doc-
ument when receiving an access instruction cor-
responding to the first document; and
- an access controller (1320) communicating
with the processor (1310), the first database
(1100; 3300) and the second database (1200;
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3400), and configured for writing the first docu-
ment to the first database (1100; 3300) or the
second database (1200; 3400) according to the
access instruction, and for generating a first ad-
dress information corresponding to the first doc-
ument;
- wherein the processor (1310) further gener-
ates a first search index corresponding to the
first document with the first address information
and the plurality of first key character strings.

6. The server according to claim 5, further comprising
an image capturing device communicating with the
processor (1310) and used for capturing an image
of a paper document to generate the first document.

7. The server in claim 5, wherein the processor (1310)
further determines whether the first document is a
text file, and when the first document is not the text
file, the processor (1310) performs an image recog-
nition process on the first document to generate the
text file of the first document, and the processor
(1310) captures contents of the text file of the first
document to obtain the plurality of first key character
strings, and when the first document is the text file,
the processor (1310) captures the contents of the
first document to obtain the plurality of first key char-
acter strings.

8. The server according to claim 7, wherein the proc-
essor (1310) performs the image recognition proc-
ess of an Optical Character Recognition on the first
document.

9. The server according to claim 5, wherein when the
first database (1100; 3300) sends a writing informa-
tion corresponding to a second document to the serv-
er (1300; 3200), the processor (1310) determines
whether the second document is written into the first
database (1100; 3300) by the processor (1310), and
when the second document is not written by the proc-
essor (1310), the processor (1310) captures the sec-
ond document from the first database (1100; 3300)
via the access controller (1320), and the processor
(1310) analyzes the second document to obtain a
plurality of second key character strings correspond-
ing to the second document, and the processor
(1310) further generates a second address informa-
tion according to the writing information and gener-
ates a second search index corresponding to the
second document according to the second address
information and the plurality of second key character
strings.

10. A search database (1330), comprising:

- a non-volatile storage medium for storing a first
search index corresponding to a first document,

wherein the first search index comprises:

- at least one key character string corre-
sponding to the first document; and
- a first address corresponding to a first da-
tabase where the first document is stored;
- wherein the first database (1100; 3300) is
different from the search database (1330).

11. The search database (1330) according to claim 10,
wherein the non-volatile storage medium is further
used for storing a first file arrangement table corre-
sponding to the first database (1100; 3300).
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